One-phonon thermal-diffuse-scattering intensities have been calculated for the (111), (100) 
I. INTRODUCTION Recently, Ignatiev, Hhodin, and co-workers have succeeded in performing low-energy electron-diffraction (LEED) measurements on Xe films. ' These measurements provide an excellent opportunity for comparisons between theory and experiment, because (a) the interaction between Xe atoms can be approximated by the simple Lennard-Jones potential and (b) it appears that low-energy electron scattering from Xe, unlike that from most other materials, can be treated successfully with the simple kinematical approximation. '~I n view of these recent experiments, we have considered it worthwhile to perform extensive calculations of the one-phonon kinematical thermal diffuse scattering (TDS) from Xe. Our calculations are for the (111), (100) , and (110) surfaces, with the (111) orientation being of the greatest immediate interest because it occurs in the films studied in Refs. 1 (2. 2) where Io is the incident intensity, fo is the atomic scattering factor, o, (/~) is the transmission factor for the plane labeled by /3, Q is the difference between the wave vectors of the scattered and incident waves, and the angular brackets indicate a thermal average. The quantity e "3' is the square root of the Debye-Wailer factor, i. e. ,
For crystal surfaces having the symmetries of those that we will consider, one can show that (u u() We assume a Lennard-Jones potential of interaction between the noble-gas atoms, where av 2 is the nearest-neighbor distance and the dimensionless quantity P(Q) is given by
tion of Eq. (2. 5) and in the following, the phonon wave vector k is to be restricted to the first (twodimensional) Brillouin zone associated with the surface. Equation (2. 2) can be cast into a more usable form by writing u(1, /3) in terms of the normal coordinates~A (kP): given as a function of g= (Q", Q") in the surface reciprocal lattice space appropriate to each surface. In Fig. 1 (00) and (05) 
